Pre-exposure prophylaxis (PrEP), the antiretroviral treatment regimen for HIV-negative people at high risk of acquiring HIV, has demonstrated efficacy across clinical trials in several patient populations. The Centers for Disease Control (CDC) have released detailed guidelines to aid providers in prescribing PrEP for their high-risk patients, including men who have sex with men (MSM), high-risk heterosexuals, and injection drug users (IDUs). Given that much attention in PrEP has focused on MSM patients, the present study used an online survey to assess factors involved in HIV care providers' (n = 363) decisions about prescribing PrEP, along with their willingness to prescribe PrEP to patients from various risk populations (e.g., MSM, heterosexuals, IDUs). The efficacy of PrEP was an important factor in providers' decisions about prescribing PrEP, as were considerations about patients' adherence to the regimen, regular follow-up for care, and medication costs. This survey's findings also suggest that providers' willingness to prescribe PrEP varies by patient group, with providers most willing to initiate the regimen with MSM who have an HIV-positive partner, and least willing to prescribe to high-risk heterosexuals or IDUs. In the context of the current CDC recommendations for PrEP that include MSM, heterosexuals, and IDUs, examining providers' rationales for and barriers against supporting this HIV prevention strategy across patient groups merits further attention.
Over 30 years into the HIV/AIDS epidemic, significant advances in treatment have been made. With antiretroviral therapy, people living with HIV/AIDS can drastically reduce the risk of disease transmission. Still, the rate of new infections annually in the USA has remained steady (Centers for Disease Control and Prevention [CDC] , 2012), highlighting the ongoing need for largescale primary prevention approaches targeting HIVnegative persons.
Pre-exposure prophylaxis (PrEP), antiretroviral treatment as a prevention strategy for HIV-negative adults, gained worldwide attention (Baeten et al., 2012; Grant et al., 2010; Grant et al., 2014; Thigpen et al., 2012) . In 2012, the US Food and Drug Administration approved once-daily Truvada (tenofovir + emtricitabine; Gilead) for PrEP. In light of evidence for its efficacy (Baeten et al., 2012; Grant et al., 2010; Grant et al., 2014; Thigpen et al., 2012) , the CDC (2014) released detailed recommendations for PrEP. In these guidelines, the CDC recommends that PrEP be considered as one prevention strategy for HIVnegative patients at "substantial risk" for HIV infection within three groups: men who have sex with men (MSM), heterosexual adults, and injection drug users (IDUs).
The CDC recommends PrEP for persons with an HIV-positive sexual partner, recent sexually transmitted infection (STI), multiple sexual partners, inconsistent or no condom use, and/or history of commercial sex work (CDC, 2014) . The recommendations for heterosexual men and women are identical to those for MSM, adding that PrEP be considered for heterosexual adults living in high-prevalence areas or belonging to high-prevalence networks. The CDC recommends that PrEP be considered for IDUs with an HIV-positive injecting partner, those sharing injection equipment, and those recently in drug treatment, but continue injecting drugs. Taken as a whole, the CDC's (2014) message is clear: PrEP is a beneficial strategy for HIV prevention among MSM, heterosexual adults, and IDUs.
Most of the attention and research on PrEP (efficacy, effectiveness, feasibility, acceptability) has focused on MSM. Auerbach, Kinsky, Brown, and Charles (2015) found that less than 10% of women in a qualitative study were familiar with PrEP before study enrollment; others believed PrEP was only for men. Upon learning of the regimen, women expressed interest in PrEP, and anger that their medical providers had failed to inform them of it. In the few studies that have examined IDUs' attitudes toward PrEP, knowledge has been low (Escudero et al., 2015; Stein, Thurmond, & Bailey, 2014) .
Healthcare providers are an important source of information about health innovations for patients. However, evidence suggests that providers' judgments about their patients can influence their treatment decisions. Studies using clinical vignettes have demonstrated that drug abuse history and race can affect providers' willingness to prescribe antiretroviral treatment, even when all other information is identical (Bogart, Catz, Kelly, & Benotsch, 2001) . Medical students have shown bias in their attitudes and willingness to prescribe PrEP to black versus white MSM (Calabrese, Earnshaw, Underhill, Hansen, & Dovidio, 2014) . A recent study demonstrated that HIV care providers were comfortable prescribing PrEP to serodiscordant couples, especially when the HIV-positive partner is not on antiretroviral treatment (80%), but were less comfortable prescribing to IDUs (42%) (Krakower, Beekman, Polgreen, & Mayer, 2015) . In the context of the CDC recommendations, we examined the current perceptions of frontline HIV care providers across the USA about PrEP and their likelihood of prescribing it to different patient groups.
Methods

Sample
Data were collected from a cross-sectional internet-based survey. Members of the American Academy of HIV Medicine (AAHVIM), a professional association of predominantly front-line HIV care providers, were invited via e-mail to complete the survey in June 2014. The email was distributed to 3484 AAHIVM members; providers were instructed to complete the survey only if they were licensed prescribers (e.g., M.D., D.O., N.P., P.A.) and currently seeing patients. No incentives for completing the survey were provided.
Survey
The survey consisted of 53 questions including providers' demographic and practice-related features, practices toward patients' sexual health, attitudes and beliefs about PrEP, and likelihood of prescribing PrEP to different patients (Adams, Balderson, Packett, Brown, & Catz, 2015) . Survey completion time was approximately 10 minutes.
Measures
Providers reported their demographic characteristics, along with practice-related features (e.g., years in practice, caseload), and their frequency (Never, Rarely, Occasionally, Often, Always) of asking patients about their sexual practices and offering HIV and STI testing. Frequency items were dichotomized into "Infrequent" (collapsing Never, Rarely, Occasionally) and "Frequent" (collapsing Often, Always). Providers rated how important (Not At All, Somewhat, Very) several factors were in their decision to prescribe PrEP (e.g., adherence, cost, side effects). Providers also reported the likelihood (Not At All, Somewhat, Very) that they would prescribe PrEP to a variety of patient groups (e.g., MSM with an HIV-positive partner, high-risk heterosexual, IDU). Responses were dichotomized into "Unlikely" (collapsing Not At All and Somewhat Likely) and "Very Likely."
Analysis
Analyses were conducted using SPSS version 22.0 (IBM Corp., 2013). Cochran's Q statistic assessed whether providers differed in their likelihood of prescribing PrEP by patient group. McNemar's chi-square tests determined where these differences existed. Given the large number of McNemar tests conducted (n = 21), a Bonferonni correction was applied (p < .002 as statistically significant).
Results
Sample description
The survey was completed by 363 providers, approximately 14% of those who were e-mailed and eligible based upon their prescription privileges. Ten providers were excluded because they were not authorized to prescribe (e.g., psychologists), 29 respondents outside of the USA were excluded, and an additional 64 providers were excluded because their caseload only included HIV-positive patients, precluding them from prescribing PrEP for prevention. The final analytic sample included 260 providers. Table 1 provides demographic and descriptive information. The efficacy of PrEP along with concerns about adherence, follow-up, and cost were primary factors in providers' decisions about prescribing. Providers' likelihood to prescribe PrEP differs by patient group
Providers' likelihood to prescribe PrEP differed across patient types (Cochran's Q = 130.60, p < .001, df = 6).
McNemar's tests (Bonferroni-adjusted) revealed that providers were most likely to consider PrEP for MSM patients with an HIV-positive partner (78%); the rate of endorsing prescribing to this group was significantly higher than any other group (Figure 1) . Providers were equally likely to prescribe PrEP to all other MSM patients. Providers were least likely to consider prescribing PrEP to high-risk heterosexuals (47%) or to IV drug users (45%).
Discussion
Despite CDC guidelines recommending PrEP as a prevention strategy for MSM, high-risk heterosexuals, and IDUs, our findings suggest that HIV medication prescribers' willingness to prescribe PrEP differs across patient types. Providers were most likely to prescribe PrEP to MSM with an HIV-positive partner, followed by all other MSM groups. They were least likely to prescribe to high-risk heterosexuals and IDUs. These findings align with prior research that demonstrated providers' comfort with prescribing PrEP to serodiscordant couples, and discomfort prescribing it to IDUs (Krakower et al., 2015) .
Notably, likelihood to prescribe PrEP did not reach 100% for any groups, suggesting an ongoing need to increase support in the medical community. Providers endorsed concerns about adherence, monitoring, and cost of treatment, which have been identified as important factors previously (Arnold et al., 2012; Karris, Beekmann, Mehta, Anderson, & Polgreen, 2013; Krakower, Ware, Mitty, Maloney, & Mayer, 2014) . Concerns about cost-effectiveness for lower-incidence groups (e. g., heterosexuals) may have tempered eagerness to prescribe a limited resource like PrEP to non-MSM patients. Providers' reticence to prescribe PrEP to patients identified in the CDC guidelines as eligible suggests that there may be opportunity for differential prevention success for some groups. Given HIV treatment disparities among women, African-Americans, and IDUs, providers' hesitance to prescribe PrEP could exacerbate the gap in HIV/AIDs care (Fleishman, Yehia, Moore, Gebo, & Agwu, 2012; Gebo et al., 2005) .
The present study was exploratory in nature and has limitations. We did not assess providers' knowledge about PrEP and CDC guidelines, their prescribing behaviors, or general attitudes about PrEP. Respondents were not given additional context for determining their willingness to prescribe across patients. For example, providers may be less willing to prescribe PrEP to MSM with an HIV-positive partner on antiretroviral treatment than to MSM with an HIV-positive partner who is untreated. Further, patient groups were not mutually exclusive (e.g., MSM vs. IDU) and there were fewer non-MSM patient categories than MSM sub-types, negating the opportunity to delve into further comparisons to determine reasons for different endorsement levels. Our convenience sample of AAHIVM members may not generalize to other providers who prescribe PrEP, and some providers who play an important role in health maintenance were excluded (e.g., pharmacists, psychologists). Our response rate was very low, and we cannot determine whether non-responders chose not to respond, never viewed the invitation, or self-excluded due to being out of practice.
Conclusions
Our findings suggest the need for further research to determine barriers to receiving complete PrEP endorsement across providers, along with exploration into factors that may prevent providers from prescribing PrEP to heterosexuals and IDUs. Future studies should link PrEP-related attitudes and behaviors, and should assess psychosocial concerns, along with structural and institutional barriers, to prescribing PrEP for patients at risk of acquiring HIV. 
